
H H # 1^ 

JAPAN PATENT OFFICE 



P^^^ rnT/FfO 05 MAY 2005 
PCT/JP0oVi4231 

02.12.03 



m. a ^ m a T m CO tk m ^ m CO m ^ r. ^ z ^ m^n -t 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



Date of Application: 

fcB ^ # ^ 
Application Numben 

tb ^ A 

Applicant (s): 



200 2^11^ 70 
PCT/ J P 0 2/1 1 5 9 8 




PRIORITY DOCUMENT 

COMPLIANCE WITH ' 
RULE 17.1(a) OR (b) 



'A 



• ••!• 



2003 ^12^ 180 



Commissioner, 
Japan Patent Office 




^U.^ 15-500383 



i 



1/4 



(WH«) - WWmn 2002^1lfl07B (07.11.2002) *liH UI^34«49fK 



AZ1668A 



0 

0-J 

1=1 












PCT/JP02/11598 






07; 11. 02 


"5=3 







^SC-PCT/HO/lOl 



0-4-1 



PCT-EASY Version 2.92 
(updated 01.06.2002) 



IPT 
1— 



¥5t 



B*S#I^Jt (RO/JP) 



A21666A 



Tl 

II-l 
II-2' 

II-4ja 
n-4en 



Il-Sen 



II-6 
II-7 

"m=r 



Name 



Address: 



mm m^) 



tti«HA"efeS (applicant only) 
jK@«:l^<-^--c-c®*gJga (all designated 
States except US) 

KUMAMOTO TECHNOLOGY & INDUSTRY FOUNDATION 
861-2202 

mm ±^im 

j^ftKHTA^fflM 2 0 8 1 1 0 
2081-10, Oaza Tabaru, Mashiki-machi 
Kanninashiki-gun, Kumanioto 861-2202 
Japan 

JP 

Balsa JP 



iii-i-i 



iri-i-2 



in-i-4j 

a 

III-l-4e 
n 

III-l-5j 
a 



Ill-l-Se 
n 



III-1-8 
ni-1-7 



Name (LAST, First) 



Address: 



mm m^) 



£BiSA2it^^0J!#"efeS (applicant and 
inventor) 

Wim<09i. (US only) 

SAKAGUCHI, Nobuo 
860-0085 

*^ 1-30-69 
1-30-69, Takahira 
Kumamoto-shi, Kuinamoto 860-0085 
Japan 

B*^ JP 
JP 



2/4 

m^^mamT^^mB^ zmmiRma (07.11.2002) *iib iii^34^9g> 



A21666A 



IV-1-lja 
IV-l-len 
IV-l-2ja 



IV-l-2en 



IV-1-3 
IV-l-4 

■V 



Name 



Address: 



ftSA (agent) 

SIKs & Co. 
104-0031 B2^a 

8th Flo9r, Kyobashi-Nisshoku Bidg., 8-7, 
Kyobashi l-choma 
Chuo-ku, Tokyo 104-0031 
Japan 

03-3538-5680 
03-3538-5686 



•So ) 



AP: liH GM KE LS MW MZ SD SL SZ TZ UG ZM ZW 

EA: AM AZ BY KG KZ MD RU TJ TM 

EP: AT BE BG CH&LI CY CZ DE DK EE ES FI FR 68 
GR IE IT LU MC NL PT SE SK TR 

OA: BF BJ CF CG CI CM GA GN GQ GW ML MR NE SN 

ID TG 



m?mWrK^(Dl^(D EASY 



Ah AG AL AM Al AU AZ BA BB BG BR BY BZ CA 

CH&LI CN CO OR CU CZ DE DK DM DZ EC EE ES FI 
g pD GE GH jSM HR HU ID IL IN IS JP KE KG KR 

M7 mS m5 ^ t§ tT LV MA MD MG MK MN MW MX 
MZ NO NZ OM PH PL PT RO RU SD SE S6 SI SK SL 
TJ TM TN TR n TZ UA UG US UZ VC VN YU ZA ZM 



SC 



V-6 



f ^®^T <^®li^ Sfr o o 
^^■k^ v-6^it^ Ufeffl®^t 
f^fi" ffii^Afis Cin^o 

5 TS^lti-fc * ® i: 55** ^ 



?if^®flig»6is»»n sa 



(NONE) 



&U (NONE) 




VIII-3 



VIIM 



vni-5 



n — 

IX-l 

lX-2 

IX-3 

IX-4 
• 'I 
IX-5 

IX-7a 

U-6 
IX-7 



IX-8 
IX-9 
IX-16 



IX-16 
-(i) 



IX-17 
IX-18 



IX-18 
IX-18 



IX-18 



3/4 

mmm 2002^11^070 {07.11.2002) ma im^^m 



A21666A 




X-l-1 



Ml? 



4_ 
36 



1 



1 



li. 
61 



63 



EZABST0O.TXT 



3&a»feaEBJi-j-a»T5i 



1 iWjTVfUTA 




4/4 

2002^1 1^07B (07. U. 2002) >|5«B llfip34iM9© 



A21666A 



Tira — 

lO-2-l 
10-2-2 




• 


All w 


UiEB) 






OB 




10-5 

TB=8 




ISA/JP 









mfsmmmmxm 



t.x(Dm. ^w<DmM'^^m^^^mt.^htix\,^fj:\f\ 



1 



(ffl^4^^|BWO0 0/5 0 6 1 l-^^^)„;iO:9-^HDNA--i;;t7— fc-^tt^^ 
A N P (D^fglcov NT (i^p^ $ tbX V ^ o fco 

^^^m^hn. 3fe-f G A N p m.B^ (Dx^-^ ^:^^B mmw^mciKm-t ^ x 
ia^mmi^M.^tL-r. ^tzim:i^<Dm^mmcn:k^ tomtit M.^^fj^ib^'ofc. ^ 

^^yV^^t^^^^X(m>-CG)^ Tm^mi^^^m}^(DR}t^^m^tc„ C57BL/6 

•^^:^cDNP Mir^^mnm—<D V mi$i.xnt>th^^t7!>mhtix\^^^, ^tn^ 

VHl 8 6. 2 tmtfV^l7ii!^(D IgG V 7 AtJ^ 1 it-fe^id J; oT(?5^ 

M^^tl^:Ltt^^it>tlX\/^^o wOt^;^7^i^^^x.{i^{*:;a5 IgGl T-VH186.2 

^ JL^ ^ J; <iXmmii^ijLi$^(DBfmm<DM^^^m^m-<^ ^ i: ;&spjfix*fe 

> J-^^ (W33-L) L^t i: # C S r ;&s^^ $ tbT V N S o G A N P ate^^S-e 
^(o::it^^hKi^Uir^tLm^, GANPatfe^^iapJtci^mi-'S"^^?;?^^!: 



2 



0^U<«. #ALfcGANP5tfe^^B*ffl/iaT*^m$tL5„ 

i/^ :7 -> 3 Life E S J^fflJia;5^ bISii $ i^-So 
:^^?g<^SiJO«(c:J;tLff, GANPit^^F^^Ab^c h 7>-^i?:ii = 5,>J^Pt 

^J-y Y Ig^^*:^>^VNTSe:fe^m-=E-x/^MRL/lpr. NZB ^3 J;t;?iES C57BL/6 

3 



m-^^:^m^(Dmmv >y<mx'n^rz^^t:^-t^ vector Blue (KLprnm -e^ 

#.$tl.yhGANP'"*fflJ!}afi7 3i@(C MRL/lpr ^ ^(O V >^<^'Cm.^^i^fc}b^^ 
0 0 Mo 

mB-^^:^<DV l^y^m '=^(DGANP(±m:tS^X^ pSer502 G A N P (X 4^ ) <7)^m 
^it^ UfCo pSer502 G A N P fi^ pSer502 G AN P (PG/103) ^ y o ^/^^ 

T-Mm t';e-f^:/Mfi^^ B220 ^ o —rj\-^i^xm-^ vtc^^ 

HRP hUT" h T t'i^^ <b DAB(^#,) ^m^^^PitT^ffi bfc, 2 lHj<?D|i:& b 

^<or^iZ.mm^mm<DGANP'^H^(DW):$SXn pSer502 G AN P"' <D 

Eisfi. mNZB ■7t7y^<DmB^(DGANP'''mm(Dm^m^^^-to Pk-^itm 

« 1 0 0 M m„ 

El4fl. 1i^^^«^-^!>;^i5fe(^J3$0^>}-^^GANP^y ^u-^/l^^^X* 
^•feLyS:^m^:^i-o GANP" ^SHJJSti MRL/lpr. NZB. B/WFl. BXSB <?55j^|$M-e 
^^Jc:ai3^b/c:d^ N0D3^ttBALB/c-^C7;^(^iJ$jSi{e:fiai^UJfe;!)^o^c„ RP; 
M, F: 0 0 

msfi, l»lli^<^55^ii^MJC*5JtSGANP" ^mol^^^^i-^ t';^^:^;^^^ 

<^#K^>t{covNT-m^fe^m^. GANP" ^la^i^^bfco umic^-fe^ 

tltzmmt^mx^m]^, ^^Jx^GANP" B220-Syndecal*IgrT*fc;5r 
^^fo GANP^3^«ALP (*fe)-C^L. flfe(D-r-;^-{tHRP (^^) T'^-To 
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m^GANP'^ mmt^mx'^^i^. pas m-mmms^r^^mx^^x^tz (k^)^ m 
GANP" mm(D^m.^7fs-to m c57bl/6 -^^^i7mm^. iNP-Picoii 

(TI-2-Ag)Xfi TNP-KLH (TD-Ag) TJ^ffiSrt L . 1 4 0 ^ fdJI^liJ^^ffCo 
TNP-Ficoll t?^^ Uifc-^ r> jj;^ f IgT) ^ y a —T/V^i^x^nit 

mVfz-^^:^n . GANP"^|S(^^^^g^j8^^^:^-Cvii^L.^ (^j^ GANP 

(oi$imm^mmm^^ir„ vHs-cHicmu (Dmn^^ pgr x-ms i.x^^^^ kich?-:/ 

^:6S^:bt,^jtVN). t.5-0(7)|B-^fiT$/^;6Sg^bTV>S^Mo Daudi/mock 
-e^i^5^^if^M;6SAoTV^/£V^;6^ Daudi/GANPU, 15, 17, 21(754^0^ 

>'num<Dmiith^:dmm^^<mib^o dna t-^-y-^— ^^^cT^^j^jiiii^-f 
5 502 # i o-fe y T 7 =1 ^^f^a^ vtcmmmG anp sm^mAvtch^ 

msits B im-c' G A N p ^mmmm ^^tch9>^:^i^:i.^^y^'^f7:z.<oim 

^^i-o Ig ^ ^-i^-^/T- n ^ - ^ -^J^y (C:-^ r> ;^ G A N P ^iiPJ^^ ^ ^ 
:^ch7^;^e;':n.^5,i^.v|j7;^^^tiUL^^, (llla^OTb)„ GANP mRNA 



^2ilF^*3fr{C3Isl^^LT. VH186.2 ^PCRTtiiliib. (*:^ilS^^^^^^tff 

^ loxP iH3?lJ T'if f lox -7 ^tM V.:Ltlt CD19-Cre t ^ -frX . 

P0^3^;^s^e,i^;fc^^iirft, RT-PCR ji5tBJia^#.-e?tig:Lfc mcRxj^md), 
m^T^-to WT (m±m) t B-KO T'Mt*^^;a^ofc„ B-KO y ^-yN-gjST* IgrigD*(0 

m 1 4 HI 1 6 , B-KO -^^^^ (i*5tt 5 U/c^:i: 
^^-To imHT-feS TNP-Ficoll ^:fe^b-r 14 0^O^TNP^^*:flfi^ELISA 

#fC^«?fed^ofc„ TDfetilT^fc-S TNP-KLH T'(± 10 B^T•^i^^i^ 
.ir^f*jfc;e>^ofc:;as, 14 B^T'« B-KO T'^^^iSd^ofCo li5'=l^'L^(GC)?j^^^^-<T 
^S^x 10 0T'«B-KO(D;^:dJ GC?F0^;55J^'^^;&.ofCo U;6=>b. 14 0=^ 

■C»iWT(;ilt-<TB-KO(^;fe-;6S»S#</£oT*5!?, 20 B^Tti QCm^HmmX. 

mi y^Tj^mi Sfi. b-ko ^!>^(c:*3tt^^fPtt^S<^|^W^^i-o lOO/x g 

NP-CG NP-^^-g- IgGl mm'iSE. CD38 GC-B JTlBilS UT V — 7^ ^ 

^-iJ^U (mi 7), -^C^^^e^yyADNA^^idbL. VHl86.2^PCR-ejtiliSb. i^- 
:J^:3^>';^^^|f^fTofc (mi 8)0 ^(D^M. ^^0»S^^/>b. 33#SOWd5L 
fc^^oSg^MftB-KG-Cl/StiHSTbfCo GAN P }*j^?Ptt<D^IS^ 

mi 9f:i, GANP hy>^i^:,^^y^-^^y^^m\^^Xmm%i^UPf^m±L 
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(1) G AN P jfta^^^A Lfe K 7:^:^:^31 ::iy^PtfL«iifel 

:^^m(D h7>;^i^3;^5'^iJtfLi!i:^«, :i<OGANPXfi-=e<D^M3t'e^(^^ 
^W-^n^:Lbti^X^:^„ ^fc. >iF^^m(Dh7:^^i:^zi^=^y^wjMflW}i!!io^m\^^X 

■mxh^o 

^^mi,Z.^n^GANFm&Mtit.WO0 0/5 0 6 1 1 #^#(C-^<DT ^ ^ 
^iB^|J;^s^^^$;}^X^^5 2 1 0 k D a <^:$^^S^#-r'5MaST-feSo GANP 

GANPMeM^t/-=etb^=- Ki-5ate^«. s^^^woo 0/5 0 e 1 

l-§-<21^^lC|Ett$tlT*5l9 ^ :i:*^6*)lJ:«S|^<2j|BWO 00/5061 1 -^^#0 
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6 11 (OlH^iJ^oiH^JS-^ 1 *:^c:fiiEJiJ## 3 izUM<DT $ y ^ia^iJ{e:*5V^T. 
^<?5l¥*fflMt;«{C^#^fef:iffl^4!^§gW0 00/50611 -^^^tClB^^tl/TV^ 

So 

^^PJtcjstta rnifLijji^j ^'^^ zf^. ^5?. = , 

E -7"^:^ h 7 >mfi: }£\z. J: «9 ^A3t^-^-Cfc§ G AN Pat^-^^^Ai-^ ^ b 

m^. m^^j3a>feifi;i@e*j^i-5GANpat^^^^^u. mm^m. 

GANP5t^^%M^Sj4^tc^A$-^5^. ^mkB'f--^M^kfi^WiS^(om 
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GANPjt^^<D^^-<i5^^-^UTfl. K. ^1*^®* 

if.-j-_^f^ jfiL/jNtg^5|5J5fe:S:H-?^ <>-7^^^ Kl.KlO K14, ^i^I 

.-fey^^^'-^^iy>'dr•:^'— •>AT7^/iy>'3 y^M^b^^. ^ 
a-n:7^ h^i^, ^^a^i^^t^^^- I *3j;tJ« IIA. ;^ iJ' ni/ay^^-^- 

if 1 m^-T bf ^5^-, MHCi!^^>^I^M. a T^^i^, ^y-<^^K^ 

(EF-la) . ffT^f-^, a *5J:TJ? )8 

^^^m'^-r?>^-^:^^-^^VXl^XhX\^\ ^(Dm. GANPit'ls^^^ 

9 



= ^^(^f^jiig5/^(DE^^ii&{c:*5^^TGAN P5t^^;JSigpjj-^:gE-^^ - 
t f^ffil!)<^0-^3^>6S:^T-ie OJ0S^^JiS:fc J: X/Wms^(D±X o a N P 

^PMiM^J^yi-^:/ (^iJlJkmtt14SI*J;gS[.t:/v^^ (PMSO) ) , ^v^x^#:?^ 
^^/u^v (t h^^ttttlS^iMJi^/^^^' (hCG) ) ^^^i|x.f^0l^gtlt^^ ifjcj; 

#f3ttfcSi^^tc:M5ie(D;^fc^c:j; «9^3fettGANPat'e-^^^Abfc^. )«|Pt 
>- (LHRH) ^S^^, ;^nt?L»ji^i^iB$-^S::tlc:j;t), S)»|g:SrM^$ 
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^?fi^t-S:: i:d5T'#^, *Ail^^^<^#^t;e»S$t^$;jX/-flg^$::^;^f^ (Founder) 
t-rtil^. ^A5t^^^f«0^ (Fl) <^5 0%^c^5g$i^So ^e>t;i. Cc^F 

(r>)f:^ i^y^u^^) SfcfiM:^ (4^^^^) fc^Ajt^^^^f-SfS^*: (F2) 

ANPat^^^^Aat^i^i: UT ES J^JHStc^Ai-'S ^ Jc: J;oTf^®-t-5 i ^ 
"bt^t^o iE^-^r>^ffiS^J3S (blastcyst) Jd^JtSi-^ HPRT l^tt (t/K 

5) ES^ffliiS (embryonic stem cell) {i, G AN Pit^-^^^Ai-^o ^GAN 
P it^^^W I^^Sttitfe^±(cl-t' i^x ^ l^— h $ tbfc E S ^ HAT ir u 

mtx^xit. mm. viyy<m. 'wmh^\^Ht.mmskfj:^7!)mif^ti. mm. 
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-^mvh^o m:t\t. ^^ftm^B'^^:^X'h^ t^^^mi/lpT, NZB. (NZB X 
NZW)Fl/i^^^VNtLti$^|c:i^VN^^^^^«5#-Ct5o *ia. MRL/lpr l> >^ 

^h\cvmm(D^mwmmmi!>^Mi0Ti.x\,^^^tim'^^tix\^^^o ^tc^ 

f> t) MRL/lpr ;^ ^^:*5V^T G AN P 5tfeTF;6S - o J; 5 j-^^ j^-^ v^ -5 r i: 

(2) iiiM^'tefeL^jccDf^M 

(SHM) ;as^^i-5:ii:[^J;oT^*ix^o mi$:(Din:i^{c^i-S/|#M'ttfi 

12 



C5 7BL/6-r^7;^{c/^:7•7^^. =3f ^ y T<75^M ^ UT- h a y 

^f^^tLfcSii^oil^liKD y :^/N-^ J; t) iUi^fPtt^^^ipM-t-S c: i: i>^xt So iii 

{c:<2^^Tfci9, m^i'£W:m^imsx±^^i-^-tizx<ono:it^^xt:bo ^ 
m^-¥it. mx.it7^3 0Bmmx2--3m^^i-thi-£x\r\ ^^muim::-^ 
m^\mmmo. o 5'^2mgm.mti-^^t7i^x^^o ^-^m^tm^m 
^$tt-f. ^Ts.-^. mmmp^-^^. wm\^&^. mmp^^^^^m 

13 



j/U. ^<z^ffi^S!)^i-5o ^#:»s_h#LT#fce>. 'e?^J;tff 1 0 0. ju g ~ 1 0 0 

i^^sL^O-f, ^n-Y ^ ht^^^^^Ti^cxy^:/ BCG. h i^y^^—P^^^ 

= 1/— h (TDM), y^Jf^li (LPS), ^ 3 i^^-^i^Ti^a/^^- i>'3;;&T-:;> 

^/^^-h (CPA) ir^n^^-ho^^^Tv^a/^^^h (I FA) ir^^^-a^^b 
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mPLit. y^>^:^(D^m^mm (hbss) 'pi^m^. ^'^'ty hxms^^p?]^ 

f*. P 3-X6 3-Ag 8-0 1 (X63). P 3 -N S 1 - 1 - A g 4 - 1 (N 
SI). SP2/0-Agl4 (SP2/0) ^^^tf-5::i:;&ST*#5„ ^oin- 

J^JTy^>{ {S>XT TEL I S AJ fe. "7 'J^^ J T (^^ 

T TRIAJ ^^^J^?&^^^VNS^^;&S-C't-5„ ^ 
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F(ab')2^ Fab\ Fab. Fv (variable fragment of antibody) . sF 
d s F V (disulphide stabilised Fv) feSV>JidAb (single domain 
antibody) ^^S^ifbtb^o ^ICIT*. rF(ab')2J RXJ^ TFab' J tn. ^J^^^X2 

Fab' t :^i;?^*^t?o;^cds o t> to J; 9 •^^:'c§^ 7 b ^M5ti-S 

;i^;6S-c#^o rcD^#::7 7i5^p«^ h<^F(ab')2i:VN5o 
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IgG4) . IgM, IgA (IgAl, IgA2) , IgD IgE (T^-^i^T^ y ^^f T^^lr^-r 

(3) Mm.^iki7ii^(Dmm 
(i) mm<Dm^m 

m^^mh^\^^^m^mw-m<Dmi^^mmmt vxm\f^x^i^m\zm\^xh 
x\f\ i-7fe;bt>. mmmtiiki^^mmMm^xmmicBm\^. mmm<Dm^mm 

^arfe^aij^^^ vxn. ^jk^mmm. m^it. el i sa^, r i 

T^—h (FITC) ■^Th'7?^'^/l^o^-$f^:^^y'^:^i^Y:^fi^}. (rjxc) ^jJS^ 
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DS^"^. ^mwi^^ox^w<D&^i^mir^:it7!>^x^^o mm^MmuM 

4^ (t:) G A N p ^ e ^ i^ta Pt" ^ o 
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S A?fe^^Jf t;6ST-#So EL I S Aifefi. ^i|;tf^. 9 6 hlCl^i^^: 

X <o . ^i^^(Di^m(Dm^m x^x'^mmmcommmt vxcDm^^twm-r^ ;z t 
•So ^^yvit. :^?^m(7)^m:^m'^^^m(Dm^wm:^m^'mm-r^:Lt7!)^x 

#5o :^mm(D^y h\-i&^T(0 (a) RXJ^ (b) ;&^^il(S;h/§ii^^j:< i: ^— o^JA 
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(b) M^s (a) t&m(Dm.i^i^fat^(Dm^¥o=^m^\^rzm^itm.m 
-^T% ^i^commmtit. mm. nkii§^mi^i$^s ^ytit^^. t.fzmt^^ 

^mm\^j:^mm<Dm^ii. som ^mmmmm (ph 9.6). 10 m hv:^-m.^ 
^fc. :^^m(D^yhizisif:b^mi. PBS mmm^-^it^i^m. 

ct S Pi^itK^&Sffi 7 A^a:;5S 0. 1 ~5 ml o ^ r2:;{7 7 A ^ ixfc)|^^ 

mnrnmrn. mmRjt^i¥±m. h^\f^nmwm^mm^^'^Ayx\,^xhJ:\^\ m 
tmi^m^^mtx^xit. m^itTBs (^m^v^-mmmm. ph?. 4). isrmM 

mt-r h y li^ J; 3mM mt:t> V^J^ ^-^tf pH7. 4 ^^o 20raM <7) h y 

i&.T. TTBS i J BS-t"), 0. 05%Tween20. 0. BSA ^-^^$-^^5: PBS, 

\'£^i^(D^^m\cm\^^Xh ^\^\ 
(i i) ^SOf&^Xfl^BJ 
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^^■e m^mz.wm^f\.'^^um mMm. ^^nu ^mm. mmms 
^■^nu ^^n. mmMs ^ii\M. ^mn. m^n. -h-^^j. ^mm. ^^n. 

mti:}f\cX^mti:^^^. ii^^A— A^i^clJ . — (HJJiot lO/z g d^e> lOOOmg. 

tta^^o \z.m-'mi^ tc i-trnm-r^b :itizx'o mm-t^ ^itt^x^^o :i(ox^iz. 

T 1 k g a^mhtc 19 . 1 M g— lOOmg (Dm^X\ti}-^ b < ft 50 M g~50nig (Dm^X\ 
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(4) ^^§g(^^&ffi 

LT U h t=r t^xf /U^^^ iS' — CD40, BAFF fj: ^(O TNF 7 t ^ ^ —^^^ 

22 



m^^t. S®7K> i^'fb-^ hi) h y 
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^T•'^3J:u^L. mm^Hjntma^-^^(Dmm^^^noxhJ:\^\ ^^mtom: 
m^mmM(D^^mi'i. ^m. m^i. i^^yt. ^^imm. mmiz-x-ox 

m^j:^f)K ~m^. ^AX'i-x-s^tc^m.^^^mBi^cDmMti.x ifigXk g 

10 0 Omg/k sUm<DmmXlh^ , ^f*L< l-il 0 n g./k g;6*e) 10 0 
Hm^^ill : 

1. 

NZB. NZW. B/WFl. MRL/lpr. S.TJ«BXSB ;^ Japan SLC Co. ;5^b^A Ufc„ 
C57BL/6 :S.t;5BALB/c •x' r>;^ Charles River Japan ib^ibMAl^tCo NOD 

•^>>;^B220 (RA3-6B2). IgM (AM/3) iRtJ^-^ r^;;?. IgD (CS/15) Id^i-^ 

-N-t Knd{^i/;:^:i7iy>'^ ^ K^i;^^/^ (Roche diagnostics, Branchburg, NJ)t? 

b fto If V^fife 7 S/ h inC-v r> Syndecan-1 ^tJ«fei:-=? CDS ^ y ^ o — 
'f'^^in.W-itMAVfz (BD PharMingen, San Diego, CA)o ^^:t'f->WM^°—i-"yy 
T =^ (PNA) \t Vector Laboratories (Burl ingame, CA) h MA b fc„ 
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3. 

h V o ^ai^^yW-keyhole limpet hemocyanin (TNP-KLH) ^tJ« TNP-Ficoll 
Biosearch Technologies (Novato, CA) 7b^it>MA\^tCo ^"^ZP xj ^ YT i> =i- 
yO- Kt^l^-fk Vfcl 0 O u g(0 TNP-KLH * fcfiPBS 'p<D25^g(D TNP-Ficoll 

6 nm(DWf^m)i^T± hl^X'S^mm^V^ PBS fxp 3% BSA T* 1 S^m^^ 
V^l^-ifX., =7vV^-^^P.GA.l^^^J^xi-'^,V^t^{A2-2Z) [Kuwahara K. . 
^tfe. 2000, Blood 95: 2321-2328] * y h^-pSer'"^ GANP^y^o— :^ 

(PG/103) [Kuwahara K. . fdj, 2001, Proc. Natl. Acad. Sci. USA 98: 
10279-10283] ii-^ld 1 ^f^^ :y^a.-<- V Ufc„;^ ^-T PBS T♦^lH]^5fe^#^ L . 
T ^) •^.:;^'7 T ^ (ALP)- ^ -a- ^ 7 5^ h IgG ^ (ICN 

Pharmaceuticals, Costa Mesa, CA) i:-|t{C-r i^=¥*^- K U^to Vector 
Blue kit (Vector) ^ffiV^TfTo;^c:o -fi^#,Ofci6tc:}i, ^fSfi t':^5">':^fig^ 
*j^^M#!71^t'-^/W;^:3e.^':?'«-^(HRP)-Jfe-a-;^ h h T (Kirkegaard & 

Perry Laboratories, Gaithersburg, MD) S:*a^'^*:>iirTfTofCo 3-3' -i^T 5: y 
-<>'i;?i;?:/7^ t KniJ'D^^ k(DAB; lllt<b^){c:j;6^fe^. -gj^t-^ PBS 
I' l?^^5^/^^5^/^T/^■7^t KT' l^K@^L;t„ Aquatex (Merck. Darmstadt. 
Germany)^->'l>i^7^^ i^^(^:fe.j6tc:ffiVN;/S:o t';J?-t?lt5il?5#<DfcS^fla^:^ 
ttl-t-Sfcae)^^:. :7^n^y^:tdriXT>y i/^. (SrdU) (Sigma Chemicals Co. . St. Louis, 

Mo; i^%/^^:^)^wt2^f^mz.^w^\z.m.?.\^tt., DNA-a-^^fTpj^ja^fet 

BrdU ^/^a— (BD PharMingen) i: ALP-^-^-^ds^^-^ 1^7 Ig 
(Sigma) ^ -Ir^JL^^-a-t^-^irTg^fe L Vector Red (Vector) J: |9 ^fe$-g:T:^J±i LfCo 
PAS^fe{i|!E#(^>ii!9^Tofc [Jiang Y. to, 1997, J. InmunoL 158: 992-997]., 
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1. MRL/lpr -^I^^^cDi; >'/N°®J}C^oft5GANP''S«(Dt±i3^ 
fii5^^::}3V^T^^^^bt^g^C*5V^Tg^6^{Cffim■r'5o C57BL/6 :^ t it^LXm 

vfj:GANP*^'ms^comm^. Mmo^mii^v-r-D^E.^^m^m^^itm^-r nzb 

P" ^lOi^UfeNZB (40 3l#)(*^ic(^GANP" j^Jia^^S-b 

Jt|S^bfc[19]„ GANP<D|g3^«8®S-T?^^l?fc>3, G AN P"' ^US^^S 3 2 51 

2 . i B:fe^MiRj-v r> ;^ <Dmm(o^mw^:isif -5 G A N p".}iifflfl&(^ g ^fi^mm 

gB^^^^lRl NZB ■^!>:^<75liiEy^^^•i5T'^{±l^^^fcGANP'''^J3S:6S#^^^bt 

^To0is(cmm-r5d^^5;6^^iis-<feo ganp"* mm'i4m^izmmi^m^i^. 

GANP(D^^h 8mB 1 1 2mni^mm^tifz: m3',M^<Dm)o mm(Dim 
Mm^^titmvtz^m. fi^m\^tii^i.fcGAi<iP'''m^it 1 2m"^iciti^i(nv 
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tC^fefTf^ 3 e^^*:OM^4^^:Jt^aJUTV^§ (m a^tO^Sl 3 ;Theofilopoulos 

A. N. .ftfex 1985, Adv. Immunol. 37: 269-390) « 

*5ttSGANP'''^JSaOf±im^I^-</Co GANP''-|fBmftMRL/lpr.NZB^t;5B/WFl 
T-m^tCli^JP LTU^^to G AN P^^lgO^Ji SLE-^T^/l.-x' ij7^<D BXSB StJ^NOD 
■C«^tbt5^1i*Db/.C*>o^;6^ ^fiSO BALB/c !j7^ (HI 4) C57BL/6 

(llll)^itlfei-^^^ii*pUT^^fc:oJ!I$jiii(7)■^>t^^.GC1t«3t^ ltpna^bj^ 

^ ;^St;^BALB/c TD-Ags ^^fe^-TS r i: til J; o Tf^M Lfc GC ^ itg^ U 

Ti^</j:v\ L;5^L. GANP"^j5Sf*. ^E.i^^m\^-^^ :!^(D^mmmmx^m 

^tC|±13^LTVNfc(Bl4)„ 

G AN P" ^Bia^ffl^. y >y<^^f^im(D-^-^ -^mz ct o X $ b L/Co 
-?:i^^};iB220-Syndecan-r <Z>^mM^^m L.#4<7) IgM ^^l^'t'fei^^i-S (|g 
5)o CRU Thy-1, GL-7. CD23 :S.tJ« PNA (COVNTfil^ttXfe , ^tlh(D^^M7!)^ 

NZB-v'>;^mBrdU ^#Ml^SfeAb. ^^ti'^K-C BrdU 32.*«fcae)fC 2 ^ 

r^^^^:¥r.-<-M,;^c^jc:^ Lxmm^m ^mm u fc„ g a n p « j^siia Brdu ^ 

Russell bT^m$n5m®/Maf*:5^^/Jsj|g{3:^^UTVN;5 
[Jiang Y-.^ftll^ 1997, J, Immunol. 158: 992-997]o G AN P" IfBISfi PAS-^-fe 
^ tb-f (m 6 ) . ^ tblC J; 19 G A N P " ^ B-1 ^^la ^J^nW^m, <D Mott 
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3. TD-Ag -e<o^fe3stc:J:SiE^-^!>;;^jc*5tt'5GANP"J«(7>f|# 
-l^v ^^^^•«l'irtc*5^t6GANP'>» ?^^m(Dtiim:isgB^^^,jij^^;;^j;^pg 

TD-Ags (-J:S:fe^fc:J;oTiE^C57BL/6^t;«BALB/c ^ (75il*lliitC*3VNT 

m^tb^m7)o T^j|S^#ttAg (Ti-Ag) (c:J:-5^^f:i^(7)J;5Jic^iia<?5BI^Jc: 

*3VNT^:P:«ii>;^iV\ G AN P" jNejiS^art B220^°IgM^'IgD^'>GL-7'»PNA^»CD5*°CD40^» 
l»fR]-^!>;^{;i*5tt5GANP" TD-Ag tC^-fSl^fe^^&^O^ 

^cii^ $ tL5 1^^ ^ o TBI^ ^ ti 5 .fc :ds^ $ o GC Tiim 

^mtcAgmWiBmm'i. GANP^Bmb>^^;dSe>J; ^J^^Vn^^, ?g««apgi! U 

(;^&) 

1. Daudi ^Jia^O^^T^^ h^>';^73;^->3 

1 0/i gOJ^)bt^b;UyfcpCXN-2-T»>>^g a n pXftg a np S/^AS 0 2 
cDNA^Daudi^Jiafe:, Gene Pulsar II (Bio-Rad) ^^VnT^i l^:^ ).n/K^— 
->a> bfco 4 8 mm^ik. G418 (Promega; 1 mg/ml) i^X^ mi^^mi^ LT. ^ ^7 
:^GANP ^^^JC^^i-S Daudi *fflllS^#yto 

2. Daudi h y a:^^ ^ 1^ h <D Ig V„ 
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1^ RNA ^±mm^h Trizol (Invitrogen) ^ffiVNT^ftffl Lfc„ cDNA 
!9^#L^c: (Kuwahara, K. et al. , Blood 95. 2321-2328 (2000) LV„3- C„1C 
li^^^^B' -LVhS — (5' -CTATAACCATGGACCATGGACATACTTTGTTCC-3' ) 

RXJ^ 3' -XbaI-C„l-C/z T"^^-^— (5' -TGCATGCATTCTAGAGTTGCCGTTGGGGTGCTGGA 
C-3' ) {dj; 19 Pfu Turbo (Stratagene) ^ffiVNTliipg bfc„ PGR jgi^^ Ncol 
Xbal T-r^-fk ^/^T*J»M Ncol-Xbal X^m^t \^fc:^V h't^4 ^—i^ 3 
:/bfCo =':/t°-7":/h^®tc?^K^^^, QIAprep =¥5/ h (QIAGEN)^^V>T^M 
Ufci/>a:<D7"7;^ ^ KDNA<^4tSBB?lJS:SSi)ix-^^>'i^- (Applied 
Biosys terns) {c:J;t)^^bfeo 

3. GANP- h7:/:^v^;t— (Tg) •^i>;^of^M 

^Aat^^J*^ pLG^:^' ^— (7) Xhol 1?-^ 5. 6 kb (^•v^/y^.GANPjt'fe^ 

-tS^ (2kb EcoRI ^^^pf^-h) ^Wh. BmmX*(D^tlfm^^no. #^ 

a n pt^ficDNA^-^tP^Jt^jbUl^c pLG vector (Koike, M. et al. Int. 
Iniinunol. 7. 21-30 (1995)) ^ C57BL/6 ^ :^(D^i^§^i^-7^ ^ 
i^a^-bfco •^l>;=^om<^yyADNA*3<tTJ« 1-5' Zf 7 y( — 
(5* -TCCCGCCTTCCAGCT GTGAC-3' ) t 1-3' ^ 7 ^ -r — 
(5' -GTGCTGCTGTGTTATGTCCT-3' ) VNT^Ait^^^O#4^ JCOVnT^ y - 

4. RT— PGR 

^RNAOPM^TJ?cDNA#^{«#(Z)5i!9ftofc (Kuwahara. K. et al. . 
Blood 95. 2321-2328 (2000) )„ GANP fei?#>«±|BUfc 2 IKO:;^^-!' — 
1-5' RXf 1-3' ^^:J;•9^li|Ufe„i3-T^5^^>'Sr^^^TRNA<DIEIl|X^^=^- 
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5. CD19-Cre+/GANP flox -^^7.(Ol^tL 

^ (neo) ^m?^'r^^t\^X^X^-'^y'r^ly'^^'^ ^-^mn\^tLo loxP 
neo m(Om^W^t=^i7:^l^imf-l I <r>f^<Dy(ly l^KM?^ 

UfCo a^-fbbfci? — y^yT^-r i^' — ^Ir TT2ES« (Yagi, T. et al. Anal. 

Biochem. 214, 70-76 (1993)) \Z.:x:.U^ V X2:^U—iy b ^^\Z.i:.V) Yy:y;^y^^ 
-ysl^X^tL^ G418 t?^^^s ES 3D^-^j^VN±tf. zTn'r-r—^Y. b-'m\^ 

— buyto ^ m ^^ ^ w ^ neo2 7 >r — 

(5' -GCCTGCTTGCCGAATATCATGGTGGAAAAT-3' ) S. 1/ CGK3' -2 "T" ^ — 
(5 ' -GGCACCAAGCATGCACGGAGTACACAGA-3 ' )lc:J:!9;^:J'y— = i^:i^b:fco *B t^^^ 
BamHI T^m-fkUfc ES n-^-tDDNA SrT'n — A ^ffi VNTiMf ^'^^o 5/ 

v^■c. ICR K^|&^(D-7'<:J^a^:xi;?3i:J'i^3:^tc:J:t):3{^p«^lD'f^?:-^t>;^*f^M 

U/Co BUmZ-^n^ g a n p3ta^%j^5fe^^ll&feit)le:. GANP-floxed 
^7 ^ CD19-Cre J V ^ ^ (Rickert, R. C. , et al. , Nucleic Acids Res. 

25, 1317-1318 (1997)) t^^W.\^f^o 

6. FACS^^ 

«9 7K±T* 1 BtF^^-fe Ufco ^-fe^^ y :7 T - t?gfc#^x ^fl&t: FITC J^-g^;^ h h 

T fi^i^ (Amersham Bioscience) :S.t;«PE^-^^/ ^ P — :^>'^'^^2^-C 1 NfFb^^ i/=3{^ 
). y ^^/-^ri^BS^x CellQuest V 7 h !^7alT^ffiV^T FACScan (Becton 

Dickinson) i 19 Lfco 

ilfJlii^Jja^^^M^!J^^^ttJ« GANP-^"B-v^7^(7*^b Sait^) t^h^MX^. 
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0. 15 M mtr j^mmmx^i^m i.xmskm^^\^^tco y ^ p^'^y^ ssl±x 

TfmS^^ Dynabeads-anti-mouse Thyl. 2 ^7 n— :^/^^{$:(Dynal) %?^# 
2 2 O^y ^ ^/U^^^CBD Pharmingen) ^ffiV^^^Ji&^^§^^^^: i 9 ?i 

J^Mb^B^JBS^, 10%||&^#>fbFC S (JRH Biosciences), 2 mM (7) L-://U^ $ 
^S.TJ« 5 X 10-5 ^ 2-:f-}Vt>-:fY:^^ J—;V^^ts RPMI-1640 Jgift (i^-g^iJSiS 

^ i/- 3 ^'j*; >- ^ — -CS'J^ U fco 

9. ^i^^tJ^^fe^ 

TNP-KLH, TNP-Ficoll^t>*NP-CG (23:l)f^, Biosearch Technologies ;i^b^A 
UfCo 5 0 M g <^ TNP-KLH 25. NP-CG (T/W 5 — AT'tt®) , X« 2 5 g 
TNP-Ficoll (PBS \ZMM) ^Iff^^^U^G AN P"^"B--=? e^^^iDj^Kl^llli^AU^o 

1 0 . ^Mmm.^^wm^(om'^ 

g/r>:3iyl^(^ TNP-BSA (Biosearch Technology) ^ ELISA Y\Z.^W\^fz.o 
#r>ct;^^PB Stt>(D3%BSAT->^S/nd{^i/^^U bfcjfiL^i ^ 

- h LfCo PBS-0. 1« Tween 20 X^^'^^ ^ =^/l-^^'^'^l^f^^ isotype 

(Southern Biotechnology) tthltC^ I^^zl^— h b^Sio ^fefiS®©#iSTT? 
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1 1 . v„i86. 2 m^^(Dm.m^m 

NP-CG 'C:^m\^fc'^^ ^(D NIP-^-^ IgGl'^CDSS'" B FACS Vantage 

(Becton Dickinson) "C^^-MUx ■7"cI■7"•:^— i:— J^Jd 3 iX^X'—m^^y^^i.^ 
- h bfCo ^-r-fe— h ^fflVN-C, PCR ^i)E^<Dal'9 (Takahashi, Y. . et al. 
InuHunity 14, 181-192 (2001)) 2^mM\^tz.o V„ at^^ cDNAs ^ pBluescript 

m^B^(oi^m^^^^mm (shm) 

GANPm.m^^. t'h a T-SHM05>:^Je:^ffl$tb -soffit hBV 
^^^ICl^Abfc (Rogozin, I. B. , et al. , Nat. Immunol. 2, 530-536 (2001): 
Kuwahara, K. et al. Blood 95, 2321-2328 (2000) ; S-U? Denepoux, S. et al. , 
Immunity 6, 35-46 (1997))„ # < (D BfflJJStS^lCt^ b ^ 2^;;^ :7 ;c 3 ^T'^ t^c^ 
i)^^fci)^. mW^i-±SHM^m'^n^^Vti:\^^A I D^^mi"^ Daudi BfmS^iZ. 
Jig a n p3t^^^^At?#fc„ CICO:^' n-:^ti, m±mRXJ^^ h 9 -7 ^ 
i^3>'VfcmS^tit^VXmm^(0 Sm (S x lO-^/bp) ^ V-'^^-t?^.b:^CoSHM fi. 
M^^^^B'?-iatm^^h^^i::^^otc (lll8)o G AN P <D RNA 7°^^ fe'S'li 

S502 T*<^ y ^-^g^fbtc: j; t) Pii5 $ tb, :i tt(*4#^6<)^ / n — -^/v^^z^jc: J; t) ^ 
(Kuwahara, K. et al. , Proc. Natl. Acad. Sci. USA 98, 10279-10283 

(2001) )o ^ ^-f h D^tJ^-r ^bf^^To B m^(Dmmt^i,^ S502 o i; i^mit^m 

Mir^CD-^ (Kuwahara, K. et al. , Proc. Natl. Acad. Sci. USA 98, 10279-10283 
(2001) ) . r y l^mt^b^ Daudi B m]S^X*<D SHM <D4fe^Jc||-^i-S ^ 5 ib^^m^ 
fCo l^mitGA-NPmmi$^(GANP-SB02A)^mX\^tz.m^. SHM 
n^^^d^ofcCl^;^^^ (HIS). S502<^i; Z/^-fbl^S, GC-B SHM (D^^tCfi 
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9 (Da RXf b )„ r (O-^ l> ;^ fl, B ^HSX-G AN P (D^^(D^n^7r^ b (El 9 O c ) , 

^Tfi b/toSHM jb^t 5 G AN P (D^ t'jJ<-C£Oig^#J^ii'<S fc«)tdD-Ag NP-CG 
X-(D^m.m^^Vf^ V„186.2 fi^tJ:oV>TPa-<fCo V„186. 2 ffi^fq 
ttIgG (y 1 ;i 1) NP-^£:ig:jC-OVNT S^^CD^^^ — l^(0 Sm^fri-to NP-CG -CtD 

{c*3 5 iki^iii B tmcDm^mm tci j; . i^^^m-^ i>;^i:it^L-cGAN 

P-Tg ■^>>;^•C«SHM<D0^;&S«^^:ii^PLTV^-5r ^^S^$tLfc(lll 0)„ ;i 

(Allen, D. , et al. , EMBO J. 1995-2001 (1988) )„ 

3 . B mmo^m'^ G A N P iK^-^ ^ :^ (B-KO) O-ftM 

mk--zf"7'< '^—^OK^v<n>^^n-^m^^lt.}h\z.^ cre-ioxP i^7.TJ^^m\i^-x: 

CD19*B*|Bia*t$'-^2/ h(-bTGANP3t^5d^^Sr:)C^$-^fc GANP-/-B-^r> 
^^{^^Lfcdll 10a:S.tJ«b)o floxed B^«fiGANP mRNA (1^ 1 1 O c ) 
^^m-er-f. *fc^fe^^&t^J:tb{i^:/x-?^^ (UlllOd) i: A. i*^3^ b 

jfeVNo GANP-/-B-^r>;;!:f^jE^j3:^^l^^ ^^U^^ P W-?tpT'jE^/.e^(D 

flSo^®-^— ;«7— {c:oVNT:iES<7?^fe7°P:7^'— /^<lr^bfc (Ell 2)^^)^^/^% 
T*«. sIgM'"sIgD"* ^^3^i-5^^Bj^|&cD^;&S^if>UTVN^„ GANP-^'B- 

*^cfiy ^°#!itic:j;5$iJ^^tc:ii^©JtJ5jtj;&^^^bfc (mi 3)o jfo.^ 
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ig mnm^m t mmx-h^ yt„ 

^<D1 h hD 37:11 ^;u(TNP)-Ficoll liGANP-/- B-7l>>?.^^TJ« 

W^m'^t7P^\Z.iiS\,^XW\m(Di^.i^:^mm\^fcmi A), TNP-keyhole limpet 
hemocyanin (KLH) ^D? NP-CG ti: i£(D TD-Ags LT. ^Mf*:-^ fil^^M 

GC^^$;fe;e>^o/c^MNP-KLHtc:j;5:fe^^0 1 4 B g GC c^S|Jg6^?^eii*D ^ i[£ 

(mis), Gc j^m(o\i'--^^.m-tw^m.timi.\^xmm\.x^y) . 
fmm.^7r^\^f^(Dx^ ^wMm^^^j^-'^^mimi.tL mi 6)„ 

TNP-KLH bT|D^(D^^i^/^;ii:^^ Ufc„ 

5. GANP-^- B-^!^;^{;i*3{t5l^?Ptt^^(OPtW 

GANP-/- B-vr>;;t.tC:j3{j-5 GC ^ P> ^ba^tC, 

IgGl GC-B ^fllS^ NP-CG \^^^^^m^m^f^o mi 7{C:^-r5i«?. NP-#M6<] 
IgGl'-'^-CDSS^- B *tBljS«GANP-/- B-7 ^ b < LfCo ^ffigS^tH. 
IgGl^^CDSS"*"* p{^y-B«(4|^/i>b^i7&^ofc:o ^fhhcol^^n. GANP O 
IgGl^o'-CDSS'""' GC-B nmWmX' B ^fflJi&(D:9-<btJ::55:|5(&^^ C $-^^TV^S 
^t^m-r. SHMHB^Jia^><b<D;iO^|5t-T?^C5^ie). V„186.2 D-:^7;5^(;5SHM 
JC0VNT#a<^MMUfcB«^^-<f::, V„186. 2 a -;^7 ;^ ft , ii5ll?Ptt IgG ( y 
1^1) NP-;$?^(75fcfe(c:fiJ^$HTV^5o igM ;^;5?.{il^iiMiit|^bX^^;ds 
Jfed^ofco ^Cl-C. Ag-^-a-IgGl B *BJIj&^|^l 7iC:g^-r3il9 3^^L. V„186. 2 <D 
iaa?ySrit|S!b;fe(|l|l 8)o GANP-/- B--^ 1^:^(7) IgV-fa^iH^iJ(D^^$:<D^Mfi 
W^m.tmmX^h^fLfi^. W3 3;6^b L-^Oi^0fPi4MO^^ (C57BL/6 ^ 
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GANP-'-B-^!>;^:R.t/GANP-Tg GANP;6STD-Ag ICJ: 

t5^#:^M.TVN:5 Rltfett}6Sfc<5,„ V-fg^ig SHM ^:#-rS GC-B ^fflJ3S;6S^^fpt4 BCR 

ms^x(D AID (T^a^mt* DM ^m=t^:t'r^^-t^'^M^t)^h^tz.)^. aid ?gt4<^ 

NP-/-B-^l>:^-C<D^:l:d='P>^ GANP:6S SHM 7'a-fe;^lc:i^>^T-fc5 ^ ^ 

m±M (WT) -vrj^:^^ GANP >';^v? 01=5/ ^ (Tg) •^^>^<D 2|ZC-^ 
otClNP-CG 100 /i g^^^b^ 28 0^<DjfiL?f X ELISA^^TofCo 20 m 

m 1 <DNP2-BSA t NP17-BSA <lrELISA:^W— h(c:4'Ct? 1 1^ = — 7"-f :/^Ufeo3% 
BSA/PBS-O. mween20 T* 1 B# Fb^ o 5/ tJ' U . Jfe^^ 1 ^ Fb^ H ^ ii: ife „ 
PBS-0. l%Tween20 T'3ll]?5fcVN, ^f :t'^ l^^Wi^-^ ^ IgGl feift: (Southern 
Biotechnology) -C 1 I^F^Ki^^ $^:^e PBS-0. l%Tween20 -C3lil^5feV^, T/i^:^ V 
7.yr^ ^-^Wk:^ V l^T* h T fc'i^^' (Southern Biotechnology) "C 30:9'-S^S $ ii: 
fCo PBS-0. l%Tween20 X 3 11]^ TBS "T? 1 |H]?5feVN, p-Nitrophenyl phosphate 
h LTB#.$-^fc„ ^^^^ 405nm T-lU^Lyto ^m^Hl 1 9 ^-^1*0 13 1 9 <^ 
GANP h7>':^i^:t-5'j5^-^!>;=^^^^ffii-SCi:lc:J; !9i^^fPl4^ 
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1. GANP5tfe^^^#Abfc h7V:^v^3:^2/^«*?Llt)^x ^(D^^Xl-ii 
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SEQUENCE LISTING 

<110> Kumamoto Technology and Industry Fundation 

<120> A GANP-introduced transgenic manunal and use thereof 

<130> A21666A 

<160> 6 

<210> 1 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<400> 1 

ctataaccat ggaccatgga catactttgt tec 33 
<210> 2 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

tgcatgcatt ctagagttgc cgttggggtg ctggac 36 
<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

tcccgccttc cagctgtgac 20 
<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<400> 4 

gtgctgctgt gttatgtcct 20 
<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

gcctgcttgc cgaatatcat ggtggaaaat 30 
<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ggcaccaagc atgcacggag tacacaga 28 
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